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I3iz\=?m] mm 
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[^S°J SSI 0l=^M g! n oil cue »e^u M±m ^ 

[Sf92| MOBILE ROBOT AND AUTONOMIC TRAVELING SYSTEM AND METHOD 
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[^jaui^] 

A|] «S1 g *||423E°I flS0|| 2| ft ^5|S *||60S2| 7? 3 Oil £| 

SSJai Al- fi S^^U QL CH£|oi 

. (21) 
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1020030001828 °J*h 2003/10/15 

p|gi?ie] 20 a 29,000 a 

pffcuas] 11 2 11,000 a 

[^da^ssi 0 2 o si 

[^jAFS^S] 19 S 717,000 S 

mm 757,000 a 

[§¥AH=] 1. 52 ef AH- SAHAH(£S)_1S 
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102D030001828 #^ 2003/10/15 

^Hl^ ^*Kr <3^s) £t, ^Hl^ ^i^t^f ^Hl 

3r*fl $1*1 °l-§-*l) o^i^lo] 2-1" , 

-£^*H ^^lfe 5L^*1H 2-1- , ^ s-^^ *1H ^ 
£ 1 

°)%-S.$:, €S-^>3 
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1020030001828 ^ 2003/10/15 

^ =lo\] rcf=. a}^^ Al^efl ^ {MOBILE ROBOT AND AUTONOMIC TRAVELING 
SYSTEM AND METHOD THEREOF} 

JE 1^ 43*1 6\]d\] oj-s. ol^^. a}^^ Al^Eflo]] cfltt ^ 7^30. 

£ 2^r <aj ^a] c^lcHl n}^ o]^^. a}-#^ tfl^ ^ ^ 4^ 

£ 4^r ^ ^a] ^ofl n}e}- ojo^ ^6\] ol^^ q-E]-^ 

£ 6£- <^ A3 A) oflofl 4= o^j tfltt ^e) ufE}>a 

100 : ^^.^>H(Land mark) 

300 : ^£^f>3 S.^ 

301 : AP( Access Point) 302 : ^ ^M^r 
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^0 



1020030001828 #^ ^7}: 2003/10/15 

500 : o)^. 

501 : *ll<H S.^ 502 : ^ 5.^: 
503 : <3^3 £f 504 : 

505 : at 506 : o]lJ2.&| 2.^- 

<15> 



> i I I « — ^ I t=L \i_ r ^ — xi- i 1 o *nj ^ l s J 



L<>fl *HE- 7>#^sj Aj^Efl ^ yj-^ofl ^-*V ^ojcf. 



?) ^^11" >9^*1 <*]^t!: ^ ^*fl ^^lS^-E^ ^-5. ^*l5L SL*}&o) o]^% + oj,o]o]: *Vcf. 

<17> OH- o^fl ol^^.O. S *}.o^ 7>7l5l OJAI^- ^ Ol£^. *>i=. <H*| 

*H^#J13. di^Sl $ = *rH (Landmark) 7} Aj-g-s)^^ , o^s^M]^ *j.<g ^ofl 

<18> ^ = c^el 7 >^1 ^Efljg. ^Tfl^H^ ^ ol^-fl , -f-^V ( (chain) ^ 

^ 7l*>*v^o] jl^ sflifKpatternH Aj-g-sqji oicf. 
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(Si 



1020030001828 2003/10/15 

<i9> uj-eM, «s.">asj *m^r ^ ^tj^i cfl^v ^li^tl ^ 

<20> ^, 3~ SS/Hl <^-g-, ^fo]l| *M ^ S.<£ ^ofl ^ Sfl ?H]^ 

<21> SE^-, 4^ ^°-S. *l*fl o^S^^M -f-^fl 7>7| ^ *1 # <£I^Kf 

<22> 7flq-7>, e-Efl ^gS] igSHl ^ 7flt ^ ^H^H 5U^r £ MlB^H 

Ai ol^5L£-§- ol^-sfl 2.^- 7>^ 71 71 # T^H^- - fl.££L sKrtil 7}^ 31 ifl-SjL ^-^ofl 

<23> Of^A-1, i UllH^H ^-g- 7>^*M 9]^-^ t^ofl eg ^ Tg ti>o> 

<24> tij-tg^. *}-<^#ofl id*lsl ^fl_ELP>3# ^ *)H*M 7>7l ^^11- 54^1-^1 7}^ o] 

^*H=r ol^ S ^-o. ^ s.al O.S. *lcf. 
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10ZD030001828 ^*}: 2003/10/15 



5-^- 3* ^-3^ tr^K 



<26> ^. ig-^S] a cf^- ^-^^ Q^tr 4^8: ^^.p>3S Af-g-^-o.^ 

<28> M. ^o)} 4=. ol^-s.^ z^^^H ^ofas] ^-i- ^EJj^ O,^. ^ig Tflol 

7H1^S ^^Jl^El 3#*H ^Hl^ #^-*Hr <3^3 

2-1- , ?H«} 5rJt&4 #*fl o^^l ol^-gfl ol^^-oj 

^^l^t 2.1- , ol^^^o^ ^ pie} ^^-5} ^^#3 

tfl-g-^ ^-^^1^1^ ol^-^si- ^^§H A 2^H 2-1, ^ 

^Hl^ S.^ (Camera calibration)^: ^*fl ^Ml^r Sfl^-8: H^r^l £|tr c fl7fl ^ 
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.0^ 



1020030001828 <£t\\ 2003/10/15 

^( parameter)!- A ^Srfe *\}3.£\ 5.^ u\ S.Qis[jL, %Q2) ^ 

<30> M. ^oj] 4= ol^S.^- *}-§.^ A]^Bfl^ Al^^ofl ol<H^, 

<3i> <aj?g ^^_H1 i§*13^ ^ 7>^-tr 4^ #^J5.S €^>H, ^JEL^o] ^. 

<32> ^- ^igofl ttj-S. oj-f^^. 7}^*8 ^ofl^ ^ ^ . 

H.*}^ M^-l- ^30^ ^ *lH*Rr *ll 1^1; 31 *fl<H=Ife ^Hl^rS 

3tt ^HliLS^-Ei 3#*M ^Hl^ ^ESM- *ll 2 ^711; ^ 

?Mlef ^rX^M *1&] ^7l ^^l^iLl- *r7|£] 4*1# 

<34> £ loll £Al*V yf^- ^-O] , a. Mj-cg^ oj-g.^^. ul ZLd] n}-^ 4#^^ Al^tg^ 

3711 ^^.p>a.(100), = ^HS.^(300), S-^-(500)S. 

^ 4^ ^ H-7lt iH^fe #7fl ^%^4(^ ^sL, EL, -fM EL, EL) 3~ ^> 

# 4°l^-=(LED)Sl- ^ ^-^471- A>-g-^4. 
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T1 



LO^ 



1020030001828 %^ 2003/10/15 

<37> fen}j3. 2^1(300)^ 01^-^^.(500) o.S^-E^ *\}°]*1Sl°\] tcfej- efl^- 

S)^ ^fl^Va(lOO)^ ^ *lH3Hr ^i^L, S^(500)A^-^-Ei ^#£1^ ^ 

^H^l^l- tH0«H ^Sl^T-fe -r-^d€(wireless local area network)-!: ^ *>-b ^ 
<?1 ^<e]S(Access Point :AP) (301)^, <%M]^ £.91 B (301)^-^ ^ ^H^l 

Jl ofl 45^- -^^1^1^ ^ ^^^-(302)5. ^^4. 

<38> 01^^.(500)^ *\}o] 2.^(300)3. *1H^1:£* ^#*r<^ ^J= n}a.(100)^ 

^^SLsL ^ *H<H*H 3^3^ %Q^T ^ 7}7}9) 9l^^ ^<2M 

7>^^V£^- ^ ^1 2l(504)^g- itl^M nM^fe ^ 2-l-(501), 1-^1 

5.1- (502), ^^^sl 2.1- (503), S-^H 21(505), ^25} 2^(506)^- 3 £-&^. 
<39> - ^flol 2l"(501)^ <=>)^- 3L^(500)S] ^ tr ^ £-g- ^JLE^ofl ^ <ft 

*1 ^ v ^ ^l^* W ^3<?1 *lHsRr A 21^ ^ ^Hf 

< 40 > ^-a] ^1- (502)^ ^ 2l-(501)5l ^olofl 4el- ^2.^3(100)3] #^-§- 31 

^)°i*f7l W *IH4!Jl» ^#?rRr u\]3.z] 2 -1(506 HI cjsl ^2p>3 
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1020030001828 °4.A'- 2003/10/15 

<4i> °JHli 5L<?1S(301)^ #^1 503)^1 ^% A°\ #/^^Kr 

<42> infrared or infrared radiation: IR)-§: ol-g-^ 3<q^ cflol^ ^ 

(Infrared Data Associat ion: IrDA) 7l#«y ^^Mi(Bluetooth) : £ 

<43> <$<$Z\B\ Sl-(505)^r 2-l"(503)* -f-Sfl 3^ *)H*H= ^ ?M 

^^Jll- sj-^S. ^E^s>^ ^E^7> ^til^ ^Hl^rM 3^1)5*, ^Hlsfl- **fl ^ 

^ ^ <3<tf ^l^l^i 4*<H1 *fl#£|*r 3#sKn ^a&( 

<44> Al^ ^JfoflA} ^ofl Sfl^S]^ S^l^^. ^-Kik^r 

^-(Thresholding)^ Grouping & label ing(4-connect ivity) (Digital image 
processing ; Rafael C. Gonzales, Richard E. Wodds, Addison Wesley)7l#^g- -g-sfl 

3\-%SL3. ^e^^ <2]JjL c$^. oIaI^aI^I ^ Gray level°l 255*1 ^ 

& ^(°^ 50)# ^^o] Jf^-g; cg^o.^ ^#^>jl ^#sl 

"S^H-H ^£-§- ^7l*fl center of gravity* -g-*fl ^Hl^r ^rXSM- # 

<45> ^^^># 2-^(504)^ 5-^(503)* -f-^fl ^ofl cfltr ^nfle)- 5)- 

^ ^lS.^ Sl-(506)5.-¥-Ei ^ %Qo\] sflc^i- fla^S.* 

£(500)^ ^a] ^V#^ 7 i^, 4^8 <^ oj-^^ofl ?Hler 

33-10 
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^ 3-§-*H °1 ^5.^(500)^ o]-^ (Translation) ^ ^(Rotation) ^ 

<46> ^Jiel^- ^2= 3}-S^l(World Coordinate System)^ ?Hl5r 3)-S7ll (Camera 

Coordinate System)* ^-g-^fl ^Hl^ ^ ^ £71 ^ 3^*8 °ll- 

^Hl^r teofl ^tr 211 iL^^m ^Hl 3-§-*fl ^Hl^r ^ 4^1" ^r*^ ^ 

<47> ^*1^# £^(504H1^ o}^^: 3l*RV# ^-«fl °>#^^i ^ ^Al 

^ ?M^3. #*1 s\ ^ ^ ?Hlef 31 3*1^ ill- ^^iM ^Hl^K^r, °1 

<1>#*H °1 -§-3.^(500)^ M*ll 31*1-1- ^o-Rr ^^14. 

<48> S^^H £^(505)^ 7>-i; ^gt^S. T^l^lfe ^C- S-E^l- 

-i: *«fl °1^5£(500)2l ^flo^Kr ^SLS,, ^^1^V# £^(504)5.^- &\ t^s}^ o^s. 

£(500)2] ol^ * v\}s.^ 2.^(506)^1 D lEl *r°j ^S^Jiofl 

tfl-§-^ «*H3 31*1 ^ri* -f-*fl ^3*1^ ^l^>7l ^tr °1^ ^€ ^S. 
oil ^ °1 ^5^(500)* o)^]^. 
< 49 > nil £ si £ = (5 o 6 )o. olJg- 3^(500)^ 7l-gr ^tb ^ ^r-g- °^sl# S °]» 

*r 3lJi* 7-l^>^ ^HlEr ^(Camera calibration)^: ^V#^ ?Hl&r 

ofl^-o. ^Aj-^71 o)i£ nfl 7 ll ^(parameter), 31 lELn} EL ( 100 )£| ^l-ofl rfltr ^*1 ^J±, 
S.^:(500)ol ^sgl^ 31-oj -g^cq ^ 7^^. 
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LO^ 
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<50> o)^ ^ ^6\] 4= ol^ ^ 7)-§r^*8 Aj^^o. o)^}^ o}^^*) ^ 

a o v ^ %2i*W ^Ml^l ^^W. 

<5i> ^ 2^1 «>sf ^-o], o]^ S.^(500)fil ^ *H -2.^(501)^1^1 ^ ^-^1 >g*l€ 

$J=n}EL(100)^ 7>^cfl Jj-^ ^ Al7l7l 2}^ ^ *!H^!s(turn on 

signal )♦ ^#^1=1- (SI). 
<52> ^fl^n>=L *\]°] 2.1-(300)^ S°JB(301)» ^f-«B o] ^ S ^-(500) o.^-^- El 

(500)^1 <3^el 5.^(503)^1^^ 7Hls}S 1:^51^ 2] Jf ^]It ^ %^^1 JH2^ 
3#*H ^ ^H^l^ofl of 5} ^ ^H£l^ ^sj^i o}Jf^ ^*Vcf(S2). 

<53> ^-^ol ufl^E) S.^(506H1 nlEl 31^1-3.(100)2] # 

^12}« ^-*fl ^lsl^l °<^-& ^t^Kr ^-sfl ^Hl^s ^lsl^ ^--S^ ^ ^ 

(S3). 

<54> 7j-^5]^ <^^5l £-^(503)^: -f-*fl ^^H^m ?H1^S 

cfltl 7H14 ^ ^lS-el 3.^(506)5^ ^#£1^ ^ ^ofl sfl^Sl^ ^^l^^l- 

ol-g-^H °1 -^5.^(500)51 *j7.fl fl*]* ^^*Vrf(S4). 

<55> ol^l*}. j^^a. ^sfl ^^£l^ ol^^-(500)2l ^fl 2]^ ^if -§.*fl 01^^.(500)21 

^ *1H SLl-(501)ofl^^ -=-*HJL o]^^>7l 2}^ °1 -§-5-^(500) 21 ol^ ^^Jl, S 

^ *lH 3.^(505)* -f-Sfl o)& ^s.s_ 01^^.(500)^; ^^}^. 
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<56> o}9\- Qo) o)^6\^ ^o,] ^ *}-§-^*8 ^J=L<g £^^r °^ *H 

3 oil 5LAl*V tij-sq. ^-o] 3z.3z.ofl $j=p}3L( 100)3] ^"^Ir-i: 31 = n>£L(100) 

^ ^ o_£^]ol^ Al^Eflo] A^tf)^ ^ = u>B. *fl<H 2.^(300)* ^-*fl ^ 

<58> o]e^ ol^s.^-(500)^ 3)-^ -g-^olH, £ 4ofl £ AltV ^o] 01^5.^.(501)0] ojo) 

S] #4^1 ^-Bflo]]A-1 ^o] y^*}^, 01^5.^.(501)^ ^Sj- 7fl^°J 

^121 ^jUfl ^^11- ^^fJL, ^1^1 ^(Localization) 4^ **fl M 

<59> ^7lS}- 4^ ^^Ol <>}7}&6\} 4^ 01^5^1^ ^21 ^71 ^^11- ^*Rr 

5. 5^1 £^|tr w r 4 ^ ^ ^^^^ 0.5. o] s.^ ^ cf. 

<60> ol^ 3^(500 HI ^l^H ^fs}^ (Power 0n)(Sll), 5.^(500)^1 S.^ 

(501)^1^^ pflael 2.^(506)011 t]#& ^JE.n>a(i00)2l ^l-oil cfltl ^ HI- ^S^M 

^ 7l§o.5 ^^>B.(100)^ #€1:^ ^V^^S. ^ *lHtr4(S12). 

<6i> oieitr ^*r3°J ^ 31 *fl<H 4^°1H 5.^-(500)^ ^ *IH 2-t(501)£r 

SjE] 5.^(503)* ^ 7}*\W3- ^^Tr ^ ^IJLsL^-Ei %QS>\ ^$0) 3 3 

<62> #^4 %Qo] #*ls}*l &o.^ ^Hl^» 3# ^l^l^ ^i^lfl 

3U=n}3.(100)^ ^^^.S. ^ ^t}jL f}u])E}S. ^ *-*H # 
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LO^ 



1020030001828 ^^ < U^\- 2003/10/15 

^^(Max.Num) «>4^^-S (S14) , 9J 

cqo} ^ ol^V tiV^-^ jfiofltE. ^o) #*ls)*l *o-3 AlJil- IHW^ -2-^- 

*i3 th=KS15). 

<63> ^fltb ^^^isl- -f-*fl ^12-^1 2.1;(506)<H1 *\ 

^-€^ fl*13J±S- %%*\5i, 3*l^iL» *sfl <>1^ S^-(500)^ ^7fl 

<64> oj ofls, SHHp>3(100)^ ^Iroil tfl^- ^ ^4 ^ofl^ ^Hl^S #*1^ #^1°1 

*1H S-l-(50lHH^ ol^.^(500)ol ^*fl Ti^ofl ^*l*}:n. 7flsf3 O.S. 4^ ^ 5tl 

711 ^4. 

<65> o]sq- ^ s^-fr 3-*H ol^ 5.^(500)^1 3:713* -4*<H ^£1^ ol^^.(500)Sl ^ 

*]H S-f-^OlHH^r 3~7)s[ 2}-^^- #*fl <£°1*lfe 7fl5f^9j 3*1 ^iL-i- t^s}^ 3 

<66> $1*1^3 4^ £ 6°11 51*1^ H>«q- ^-ol ol^ol^Tll Sl^dl, «i^ t 01^-^(500)51 

^ *IM 2-^(501)^1^^ 3. £(500) ^1 ^^-tV ^^1 ^*fl H^^r #^5| 7 fl^« 

<67> o]i% ^o) 3*1 33. ^fil 7fl^(N)# ^71^- ^oflAl #*1^ 

4 <3^<i $1*lSRr 7>^c-11 3*1 AV^oil 3^-*)- N 7ii3 ^^^(S21), 
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<68> Oj 6\}S. t <?}*1 AV^o. j^s)^ ^ojo} 7 fl^- 57fl S ^-f , ^71 $1*1 

^oflA] 7j-*]£ ^o] ^Ajo} ^ojig, 2)-. 27fl*M C] 3}- 3^ 

$- u-^si 47fl >id^«v<^ fl^i ^>#* ^*cm 7ii^^ ^cf. 

<69> ^ = n|-£L 2-l"(300)<Hl^i^ € £ 4]Jl<H1 4^ Sfl^Sl^r ^ Jl , o]-^ 

S^:(500)^ ^ *M 2.^(501)^: 3 S.^(503)-g: ^-*fl ^HI^S. sq^ a] 

^^(S23). 

<70> ^^-4 N7flSl ^o] ?>0_^ ^Hl^* -g^fl #*1 5] ^ ^ *1 

£■ ^*fl *r*l ¥ 7fl o]A o Vo]xl c^«5 ^*H(S24), ^ 7fl 

711 ^€^1 ^l^ 3*1 3*fl S tfl^j; ^1 afloj ^-Sfl 7H151- 

* ^fl #*l£)^r ^51 ol^^Jll- ^M*}. 
<71> ole^ 2f^-g. -g-Sfl ^^^4 N7fl^l ^ ^ 27fl o]<#<H cH*V ?H|eJ- 2)- 

^HlefS. €°J£l^ ^lJiiM^ ^HsVjl, n°±& 9J^*IJ:» °]-§-*}^ *fl£.3 

<72> fl^ a]-^ S.lr(504)^Mi^- zj- fl*l^J±* 3*1## ^ 

Sl#^ £<H*l*r \&&8-qaH tfl«a*H 01^5.^(500)^ o]^. ^ z};£ ^ AV^t)-. 

<73> ol^ S ^.(500)Sl ^ SL^OlHH^b oleltt #*ll ^#3^ ^5.^(500) 

3 °1^ ^> ^"i ^flS-el 2.#(506)«fl n]^ 01^5^.(500) <>] *}-<3 ^-Tj-ofl tfl^ ^g- 

33-15 
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<74> 



<75> 



Q&SL ^-8-^1^ o)^}7) ^tr o]^^ ^z}3i t s.^]o] 2.^(505)1: 

^ ol^S^(500)-g: ol^-Aj^r}-. 

°l-^^(500)^ ^Sfl Jl^xr 7fl^» ^ 7flS. ^I^^Jl, ol 

^5.^(500)^ ^tf^ej S-1-(503HH ?W^S. ^^^^ -f-*fl ^#tr ^ 

K7} {X m ,Y m ,Z m \{X m Y m Z m ) o]^^ <>1 ^(Translation) $ 

(Rotation)^r tj-g-^ £o] ^sfl^r}. 



<76> 





tx 




tx 




>n 


rl2 


H3~ 




cos 6* 


sin<9 


0" 
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ty 




ty 
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r22 


r23 




— sin# 


cos# 


0 




tz 
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<77> 



(t:0|g, R: 

^-§>7l ^Sfl ^ fifl^- ^ ^(Translation Lens Distortion)^ oj* ^-g-^cfl, fif) 

^% "ir^! -8- cf-s-^r ^^(Three-dimensional computer vision - A geometric 
Viewpoint (01 i ver Faugeras , 1993) ) . 
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<78> 



/ 



u 



7w Xa? Yw v= _f^ 

2w 



U-—J— Tmtidian U—JX— — YVq 
ZW LmsDsto. /W 
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> o 
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o jy 
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_1_ 



<79> 



<80> 
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w 0 


COS0 


sin 6 
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tx 
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-sin<9 


COS0 
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ty 
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<81> 



<82> 



<83> 



<84> 



2.*lJL kV^°] 4^-4 ^"4. 

Ywi 
Zwi 
1 

^^HH^*^' U ° 9 V ° ^ ?Hl2* ^(camera calibration)^- ?H1 
^ 4^1^ Ut^H, "'- v, fe ^HJ3H cfl*fl ^1^ 

u t = ficXwi cos <9+ fkYwi sin ^ + u 0 Zwi -h /x £c 
i] v / = —j5cXwi sin<9-h j^7vw cos 6> + v 0 Z>w H- 0/ 
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(.X w xY wl Z wl \(X w2 Y w2 Z w2 ) % 3.^3 7H is} o]^ 5L%°] ol^( tX;ty ) 



<85> 



_ -jfe^vvl cos (9— /cKvl sin 6>- z^Zvvl 

3 

u, -fijYwl- Hvl)sin<9-^(Zv2-2vvl) 
008 ~ " J^*w2-Awl) 



ft; 



_ (Zw2—ZM) 



<86> 



<87> 



<88> 







_ v i_ 





ficXwi JxYwi fic 0 
JyYwi -fyXwi 0 ./y 



cos 0 
sin# 

tx 

ty 



u 0 Zwi 
v 0 Zwi 



33-18 



LO^C 
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<89> o)Q\- Qo] *r*W H n7fl£} ^ofl tfl^- z|z}-^ ?}x$B\- 3±g_$; ^ 3}- 

<90> olsq- ^--g, s^-fr ol^^-(500)5l sf\*\* °l^S^-(500)^ ^ 

*1H 2-t-(50lHH^ o]^- ^ zl-jE &-g- ulsl ^1^^(500) ^^^} 2±£.«\] 

^■%■*)?\ ^1-^^(500)^ ^7fl 4^^. 

<91> ZIBlJl, o]e^V o^^l 7j if ol^-*V^ o}^-s.*(500)^ ^7)3- o]&*\?}7) 

<92> CTgofl iAjsl Oj ^Ajoil^ ^-JIS ^^Sl^O-M" O]^ ^Al^jo] W-jTfej- 

<93> nJ-BH, 7)^^ iLSL^^r ^€ A>^H1 ^^fl 

<94> ^-tgo]] 14=^, ol^S.^-oflA^ ^^ofl igJE.*}^ #^** ^ ^H^> 

^>7l ^*1* Sj-oV^-O.^ S-^^lS. ^^}7\) + olcf. 

<95> I£*h ol^-S.^^ nlBl T^V^ ^S-n>a^ ^#<Hl cflfb ^*l^JiL«- ^S^H ^E.^ 

33] ifl^l <+#o|) ^ %^^r #t»n 7f7l fl*l* JL#3 o.5L ^>#^- ^ 
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<96> =LB]M, ^^tb a>^-^-o.s.m) ^-f 

^1 ^^HSl cj^^o} ^o-^jo. <#i£ ^x]^^. ^1^^0.5. A> 
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1] 

^ = °>a^ %Q-$r o.s. *lH*r7l 31 tr ^€ *W 
^ ?Hl5f ^r*m ^#^3 at, 

2\ 31*1 ##*Rr 3l*R># 5L#, 

#71 ^>#Sl ol-S-iiL^l 31*1 ^rS* ^isl S^^T^ cfl-g-A^ -E. 

[*j^§- 2] 

^1 1 ^1 9X°1*\, 

#7l ^i-ofl cfl^v 31*l^iL ^ ^-<y ^ sj-s^l- ^Hlel- ^ 

(Camera cal ibrat ion)-§- -f-sfl ^>#€ ^Hl^r 2)l^-§- iL#£}7l 31^ nfl 7 fl 

(parameter)!- *1#*>fe A 5.2) fi-&# ^ 5L^>^ ^ AS. ^ o^^. 

[^^J- 3] 

^ rM $a<H*l, 
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4] 

£t ^71 ^ ^ofl Sfl^-g- iL-#S}^ ^ofl 

[^^J- 5] 

°}&sL% 7V#^*J ^l^eflo]! olo^, 

^*HI -g^Tr ^ 7>^*J; ^^-S ^>M*r 

£_ *)H*H %Q^r ^ 7\7}9\ 3*1» °U] «H 7>-§- ^ o] 7 }^5U=- 

. 3*1^# 2.^1 ^wl^ ol^ S ^ X^Hfr ^-g- o.JeL 
[^^8- 6] 

^dt^ ^ o)^^- ^}^^ Aj^Efl. 

33-22 



10ZD030001828 %^ < U^\- 2003/10/15 

*l^r 3*1 ^-£7} ^ S)fe ^-S- ^8-2.3. <5>^r 7.}%^f® 

IQtt 8] 

71^ ^ ^H^S 5E^Hr -IHJilS ol^^r *>£^<8 A]^efl. 

9] 

^71 ol^S^-ofl 7HM» ^-«fl ^tt ^Hl2t ^ *i 

t^Kfr -i^^S *}^7 7>#^^ 

10] 

^1 5 *<M1 91°]*], 
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#7l o)^sL%c>\ x\-t^f$Sr ^ £-g- <£J1H^1 ^ <H*1 *J ol^^- 

A oM ^ *1H 2.1-^ ^ ^Hofl n}5}- ^1-71 31 JEWELS] ^l^*>7l ^1 

<H^1Jl1- ^#*Hr -S-^I fit-, 

#71 fit"* ^ *lH*Rr ^ <ims\Tr 2}^ 

av Aijr^JjLEi <3#*i ^ fil:, 

fil-, ^ 

#7l ol^^o^ ^ H ]^. j^^g. ^ A> # ^ ^30] ^fl^g. W nfl 711 

•^r, #71 ^fl = p>a^ ^«ofl cfl*V $1*1 ^a. £ #71 o]^. s^ol ^*g*H= ^ ^ 

#2) ~o~-fl ^3.^ £L9 *i#*Kr ^lfiSl S.^ D] 3# ^-^-S. ^ ol^S.^- 7f# 

11] 

#71 ^*1## ^Jiel^ 

* u ^°] ?}"\M ^ sfl^r-fr iL#*}^- ^^r ^#^1 3 -§-3: ^ 

^•ir ^3)^3. *m 7.>^*S AjAel, 

l%T*$r 12] 
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[^T 1 * 13] 

^-71 7H1^S-^E-1 ^Ei^^ Al^^-Ei #7] S)-^ ^#^>^ # 

^E]-¥-# 5E^Kr ^J-ir ^ °l^S.^r 7>#^^ Aj^Efl 

[^*J- 14] 
^ *fl 1^1; 

7fl 7>7l^ 3*11- ^#<5f^r 3 #31 -fr i^Rr ^-^3 ^ 0)^5.^- 7>^«| 
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15] 

XI 14%H1 Si<H^ f 

3S» ^*>^, ^€ 4^ #7l ol^s.^ -^A]7l^ 2fl 3#X1» D) 5£ 

16] 

XI 14%H) 91°]*], 

#7l Xl 1 ^7^1^ 

^7} ol^^cfl^ ^^.P>3^1 ^« 7]-^^ S.^ ^rf^ XH^7l W ^ 

XH^IJ:* XH sl^s ^#§Hr #31; ^ 

<H*Hr ^-^^s. *m oi^s^ 7>#^^ 

17] 

XI 14%H1 sa<X^, 

A o V 7l XI 2 #X1tt 

^71 ^ XH3*r M# #*l*>7l 3*11 ^71 ol^3^ <£ns\^ <3 

# ^7) ^-^^-i- 3#*Hr #X1; 

^•71 **fl #71 Aj-7] 71-XlBl-S. ^1S]^1 ^t^Rr # 
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^-7} 3-41 °1 >g-7l ^3)- 91^^ ^^e) ^1-^ ^ *fl 

1% 18] 

^71 3 #7)1^ 

^3) ; ^ 

^4 <£o]x)^ Aj-7] o^^o} xj.71 oI^SJjH) ule) 7U>^ ^7l ^ 

<3 ^3. ^iL^l "HM^ 4^>^ #7ll» 5L^*Rr 5}^- ^JlS. 

19] 

^-71 o]-^ 5.^-0. 33.3. ^ov^. <^ sfl AJ.7I ^1 ^ ^ 2 ^ Till- til^^ o,^ 
^3*H 27fl ^1*>^ 3}* ^-^^ 5}^ ol^S^r 7>#^ej wj-Xg . 
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